Abstract -Bithienyl-1,3-benzothiazole derivatives were synthesised by reacting various 5-formyl-5'-alkoxy-or 5-formyl-5'-N,N-dialkylamino-2,2'-bithiophenes with ortho-aminobenzenethiol in good to excellent yields. Evaluation of the fluorescence properties of these compounds was carried out. They show strong fluorescence in the 450-600 nm region, as well as high quantum yields and large Stokes' shifts.
In recent years we have been interested in the synthesis and study of the fluorescence properties of a series of heterocyclic compounds of the benzothiazole type, substituted
with several groups such as indolyl, carbazolyl, coumaryl and thienyl. [12] [13] [14] The most promising results were obtained for the 2-(2'-thienyl)-1,3-benzothiazoles, 12 substituted at position 5' with electron donating groups, and these findings prompted us to evaluate the bithiophene moiety, with various groups such as alkoxy-or N,N-dialkylamino.
Our recently reported synthesis of 5-formyl-5'-alkoxy-and 5-formyl-5'-N,Ndialkylamino-2,2'-bithiophenes 2 made these compounds available in reasonable amounts, ready for further applications. 15 Indeed, we were able to use these compounds with success as substrates for the synthesis of 1,3-benzothiazole derivatives 1a-h. . Purification of the crude products by column chromatography gave the pure benzothiazoles 1a-h in good to excellent yields (56-96%), ( Table 1 ).
The reaction is initiated by the formation of the corresponding imine that cyclises spontaneously, yielding the benzothiazoline, which is oxidised to the benzothiazole, aided by the oxidising character of DMSO.
The UV/Vis absorption and fluorescence spectra of 3 x 10 -6 M solutions of compounds 1a-h were measured, excitation and emission maxima and fluorescence quantum yields are also reported (Table 1) . 4
Absorption spectra were run in 13 different solvents, in order to perform a solvatochromic study (Table 2) , and emission spectra of compounds 1a-h were run in degassed absolute ethanol, using 9,10-diphenylanthracene as standard (φ = 0.95 in ethanol). The higher electron-donating character of N,N-dialkylamino groups leads to a bathochromic shift in both the absorption and emission maxima, as the longest wavelength transition is shifted from 378 nm for 1a to 455 nm for 1e (absorption) and from 454 nm for 1a to 593 nm for 1g (emission). All the compounds synthesized show good stability in the solid state and in solution.
The new compounds 1a-h were characterised by elemental analysis or high resolution mass spectrometry, 1 H and 13 C NMR spectroscopy and UV/Vis spectroscopy. The synthesis of formyl bithiophenes 2a-g has been described elsewhere.
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Method for the syntheses of 1a-h (described for 1b)
5-Formyl-5'-methoxy-2,2'-bithiophene 2b (30 mg, 0.13 mmol) and o-aminobenzenethiol (0.014 ml, 0.13 mmol) were heated in DMSO (2 ml) at 120 ºC with stirring for 30-60 min. The reaction was followed by TLC using chloroform/hexane 1:1 as eluent. When the reaction was complete, the 2 reaction mixture was allowed to cool and poured into water and extracted with ethyl acetate. The organic layer was dried with magnesium sulphate and evaporated under vacuum. The crude residue was submitted to silica gel column chromatography using mixtures of hexane and chloroform of increasing polarity. The fractions containing the purified product were collected and evaporated. 
